[Abstract] Cell wall is a complex biopolymer on the surface of all Gram-positive bacteria. During infection, cell wall is recognized by the innate immune receptor Toll-like receptor 2 causing intense inflammation and tissue damage. In animal models, cell wall traffics from the blood stream to many organs in the body, including brain, heart, placenta and fetus. This protocol describes how to prepare purified cell wall from Streptococcus pneumoniae, detect its distribution in animal tissues, and study the tissue response using the placenta and fetal brain as examples. When upon Streptococcus pneumoniae (pneumococcal) infection CW components are released from bacteria during growth or antibiotic-induced death, it circulates in the blood stream and crosses cellular barriers, including the placenta and blood brain barrier. CW components have inflammatory activities equal to or greater than intact bacteria (Tuomanen et al., 1985a and 1985b) . The CW can be viewed as the Gram-positive equivalent of endotoxin. The vast amount of CW pieces released during infection greatly stimulates the host inflammatory response by activating the innate immune receptor, Toll like receptor 2 (TLR2) (Yoshimura et al., 1999) . Responses differ depending on the organ infected: the postnatal brain undergoes apoptosis, scarring predominates in heart, and the fetal brain escapes damage, showing striking neuroproliferation Braun et al., 1999; Humann et al., 2016).
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Preparation of stock of Streptococcus pneumoniae
CW can be purified from any pneumococcal strain. However, the procedure is most successful with unencapsulated strains such as R6 (Tuomanen et al., 1985b ).
a. Streak strain on TSA agar (20 g TSA per 500 ml water, autoclave) containing 3% (v/v) sterile defibrinated sheep blood and incubate the plate at 37 °C, 5% CO 2 for 16-18 h (Figure 1 ).
The growth on blood agar allows for the visualization of hemolysis, which is characteristic for S. pneumonia. d. Pour the cooled culture into pre-chilled 1,000 ml centrifuge bottles, and harvest the culture by centrifugation at 4 °C, 4,000 x g for 10 min in the Sorvall centrifuge.
e. Decant supernatant carefully by pouring. Pellets can be stored at -80 °C until use
Preliminary harvest and mechanical breakage of the bacterial cells

Note: The operational definition of crude CW is material that is precipitable by boiling in SDS.
a. Resuspend each pellet with 10 ml/bottle ice cold 50 mM Tris-HCl, pH 7.0 (see Recipes).
Note: Perform this step as quickly as possible to avoid bacterial autolysis.
b. Boil 200 ml 5% (v/v) SDS (see Recipes) in a 500 ml beaker on a hotplate. Carefully monitor temperature control to prevent boiling over the beaker's edge. Repeat this step for another 7 times to remove detergent.
h. Resuspend the pellet in 2 ml water, and add equal volume of glass beads.
i. Vortex the pellet-glass beads suspension at 4 °C, maximum speed for 16-18 h. e. Resuspend the pellet in 10 ml water, centrifuge the suspension at room temperature, 27,000
x g for 15 min in the Sorvall centrifuge. Discard the supernatant.
f. Resuspend the pellet in 10 ml acetone, centrifuge the suspension at room temperature, 27,000 x g for 15 min in the Sorvall centrifuge. Discard the supernatant very carefully because the pellet is very loose.
g. Resuspend the pellet in 10 ml water, centrifuge the suspension at room temperature, 27,000
x g for 15 min in the Sorvall centrifuge. Discard the supernatant. Repeat this step for another 5 times.
h. Resuspend the pellet in 2 ml water. c. In the surgical suite, the mouse is warmed on a heating pad 10-15 min before injection to dilate blood vessels. The mouse is then restrained with tail access.
d. Bacterial equivalents of 2 x 10 7 of FITC CW (20 μl of the FITC CW preparation) is diluted into a total volume of 100 μl sterile PBS and injected into the tail vein. The injection is done using a 25 gauge needle.
e. For recovery, the mice are moved to a recovery table and monitored by respiration rate, toe pinch for capillary refill time and a heating pad for maintaining body temp. They are monitored visually for at least 30 min post-operationally until they are moving freely in the cage to assure they can access water and food. Three independent experiments are carried out for each treatment condition and the results are combined. Data are analyzed using Graphpad Prism (Graphpad) or any other statistical software with two-tailed t-test with Welch's correction used for statistical analysis. For example, within 24 h of injection into the maternal circulation, CW crossed into the embryonic brain ( Figure 5) . A CW density of ~400 CW pieces/mm 2 corresponds to 4 x 10 5 CW pieces per entire cortical plate indicating that ~2% of the inoculum into mother trafficked to the fetal brain.
Recipes
A. Solutions used to treat CW during purification
